Abstract: We present results of parametric studies for imaging photon fluxes of tens to hundreds of photons/cm 2 /sec requiring sensitive design and methodological parameters to obtain consistent image quality over a large range of fields of view. Biophoton emission (metabolically-related biological chemiluminescence) [1, 2] can be imaged using a highperformance, low-noise, cooled CCD array similar to those developed for long-exposure astronomical images [3] . Utilizing this system, high-resolution images can be obtained and analyzed to monitor the amount and location of the emission as a function of time. This system is comprised of a nearly photon-limited imaging CCD array, modular imaging optics with various magnification, staging, light-tight dark box and time series analysis of images. It provides quantitative data enabling the monitoring of location and amount of biophoton emission across biological tissue enabling the determination of function states of living systems.
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Figure 1(A) shows a two-hour long biophoton emission image begun after the geranium leaf had been in total darkness for 5 hours. Note that the biophoton emission persists and that some areas are brighter than other areas. Also note that details in the leaf such as veins are easily visible. The bright spots all over the image are due to high-energy rays such as stray gamma rays and other "cosmic" rays or particles that expose pixels of the array. These spots have much higher values than the surrounding pixels and can be removed using a median filter as shown in Fig. 1(B) that utilized a 5x5 median filter. Parametric studies reveal that the background noise minimizes when operating the CryoTiger at least as cold as -80°C with 1-minute exposure times ( Fig. 1(C) ) for various levels of hardware binning. Figure 1(D) shows how hardware binning can improve the signal-to-noise ratio. These studies show high quality images can be obtained consistently with careful control of a few parameters of the imaging system. 
